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ABSTRACT
PiedKingfishercoloniesonthenorthernshoreof LakeVictoriaaremainlyin borrowpits
andditcheswithin I kmof thelake.Two colonieswerestudiedin detailfromOctober1967
toNovember1969.Eggswerelaidin everymonthoftheyearbutmostbreedingactivityoccurred
betweenApril andOctober.Groupsof birdsdisplayedin theairandthenonthegroundbefore
burrowingbegan.Onein fiveburrowswascompletedtakingon average26daysto excavate.
The finallengthsof nestingburrowsrangedfrom80-250cmandwasinverselyrelatedto the
hardnessof theground.Eggswerelaidonconsecutivedays;themostfrequentclutchsizewas
five.Incubation,mainlybythefemale,beganbeforetheclutchwascompleteandtook18days.
'Courtship'feedingbeganduringexcavationof theburrowandendedduringincubation.Addi-
tionalmalesometimesfedthematedmaleduringincubation.Bothsexesfedtheyoungbutmost
feedingvisitswerebymales;severalmalesfedthechicksatsomeburrows.Mostchicksfledged
24or25daysafterhatching.ColoniesontheEntebbepeninsulahaveincreasedinsizethiscentury,
andnowincludesomeof thelargestrecorded,but fewyoungwererearedduringthisstudy
suggestingtheyaremaintainedbyimmigration.
INTRODUCTION
ThePiedKingfisheris aconspicuousbirdbesidemanyareasoffreshwaterin Mricaoften
nestingcoloniallyin erodingriverbanks.No detailedaccountof its breedingbiologyhasbeen
publishedbutbetweenOctober1967andNovember1969I madefrequentvisitstotwocolonies
ontheEntebbepeninsula,onthenorthernshoreof LakeVictoria,tostudythisaspect.
The lake,likemostotherEastMricanlakes,lacksnaturallyexposedcliffsalongits shore
suitableforkingfishercolonies.Mostcoloniesarelocatedin Man-madefeatures,suchasborrow
pitsandroadsideditcheswithinonekilometreof theshore,butonefoundnearLakeWamala
mayhaveoverthreekilometresfromopenwater.BurrowsatthestudycolonyatKazi,some16km
south-eastof Kampala,weremostlydugin shallowroadsideditcheswithin200m of thelake
butafewholeswerealsofoundin abank,clearedof bushes,ontheshore.The burrowsin the
colonyatKisi, 30kmsouth-eastof Kampala,weremainlydugintothesidesof foursmallsand
pits,50mfromtheshore,butotherburrowswerescatteredintheflatgrasslandsin thehinterland
andin alowgrassybankabovetheshore.
The climateof thenorthernshoreof LakeVictoriais warmandhumid.Monthlymean
temperaturesvaryfrom20.5°Cin July to22°Cin March.Rainfallsin everymonthbutMarch
toMayandlateOctobertoearlyDecemberareparticularlywet.TheannualrainfallatEntebbe
averages1580rom.Thelakerisesandfallsbyabout0.5movertheyear,withwaterlevelsusually
attheirhighestin Juneandlowestin November.Thelakeshoreistypifiedbyrocky,thicket-clad
headlandsanddeep,shelteredinletsendingin papyruswampandswampforest.Betweenhead-
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landandswamptheshoreis usuallysandyandoverhungwiththicketsof MimosapigraL. and
TriumphettamacrophyllaK. Schum.Patchesof forestfringetheshorebutmosthasbeenfelled
andreplacedby a mosaicof thicket-coveredtermitariandopenLoudetiagrasslandwhichis
maintainedbyslashing,burningandgrazingbystock.
METHODS
The colonyatKazi wasnormallyvisitedtwoorthreetimeseachweekwhenbreedingwas
inprogressandatleastwiceaweekatothertimes.ThecolonyatKisi wasvisitedonceortwice
eachmonth;othercolonieswerevisitedinfrequently.
At eachvisittoKazi andKisi smallnumberedstakeswereplacedoutsidenewburrowsand
aroughsketchmapof thecolonywasdrawn.The lengthof eachburrowwasmeasuredwitha
steeltapemeasure,andsignsof useor disusewererecorded.The presenceof birds,or their
tracks,andfreshlyexcavatedsoil indicateuse,whereascobwebsandloosefallensoil in the
entrancesuggestdisuse.
MostburrowsatKaziandKisi wereclosetothesurfaceandshaftscouldbedugtoexamine
thenestcontents.The shaftwassunkbeyondthenestchamberto reducethedangerof roof
falls;theholewasresealedwithpiecesofsoftboard,turfandsoil-filledpolythenebags.
RESULTS
Thebreedingseason
Eggswerelaidin everymonthof theyearbutbreedingat thecolonieson theEntebbe
peninsulafluctuatedseasonally(Fig. I). Mostburrowsweredugsomedistancefromtheshore;
diggingactivitybecamewidespreadin lateMarchandApril andreacheda peakin June.First
broodsfledgedin lateJuneandJuly.Renewedinterestin thecoloniestowardstheendof August
wasseldomsustainedandmostweredesertedbytheendofOctober.Sometimeshoweverbreeding
continuedlocally:in 1968,foJ.:example,thenumberofactive'LongBurrows'(seebelow)atKazi
didnotdeclineuntilNovemberandthelastbroodsfledgedattheendof December.
Sugg(1974)madesimilarobservationsatacolonyin theKavirondoGulf of LakeVictoria.
MostbirdsbredbetweenMay andNovember;diggingactivitywasgreatestin May, Juneand
July andthefirstjuvenileswereseenin June. Breedingatthenorthernendof LakeVictoria
thereforeoccursmainlyin thelongdryseason.
A fewpairsdidnotfitthispattern,nestingontheshorewheneverwaterlevelswerefalling
(Fig.2) i.e.usuallybetweenJuneandNovemberandsometimesbetweenJanuaryandMarch.
Elsewherein Mrica, birdsnestingalongriverbanksdo somainlyaswaterlevelsarefalling.
On thelowerKafuein Zambia,andBoro,nearMaunin Botswana,mostbirdsbegantobreed
astheriverbankswereexposedin July, buttheyhadfinishedin October,wellbeforelevels
begantoriseagain.However,in bothareas,somediggingoccurredin February;ontheBoroit
endedwhentheriverbankbecamefloodedsuggestingbreedingwasinterruptedby a lackof
suitablenestingsites(personalobservations).In WestMrica, breedingalongtheNigerand
BenueriversbeginsinOctober,soonafterwaterlevelshavebeguntodrop(Bannermann1951).
Nuptialdisplays
Interestin thecoloniesontheEntebbepeninsularesumedin Januarywhengroupsof three
or fourbirds,callingnoisily,wereoccasionallyseenchasingoneanotheroverthesite.In March
thechasingpartiesbecamemorefrequentandlarger,oftencontainingsixtoeightbirds,andthey
begantolandin thecolonyarea.At Kazitheyweremostevidentin 1968in lateMarchandearly
AprilandlateJuneandearlyJuly,andin 1969in lateMayandfromlateJunetomidJuly. Males
outnumberedfemalesin thegroupsastheydidin thepopulationoverall(Douthwaite1973).
Duringtheexcavationof nestingburrows,groupssimilarin sizeandcompositionto the
airbornechasingpartiesdisplayedonthegroundin areasofshortgrassorbar,;:earth.Bothsexes
displayed:thedisplayingbirdadoptedanuprightpostureandwithwingshalfextended(Fig.3)
turnedaboutwithinthegroupgivingthe'threatcall'(TableI). Thedisplaylastedafewseconds
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Fig. I.
The numberof activeLong Burrowsat Kisi (opencolumns)and Kazi (solidcolumns)during thefirst week
of eachmonth, 1968-69.
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Fig. 2.
The lakelevel at Entebbe,and numberof activeLong Burrows on the shorelinein the first weekof each
month,1968-69.
Fig. 3.
Display postures:in theground displaygroup(Top) and 'threat'(from a photograph).
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butwasusuallyrepeatedseveraltimes.Whendirectedtowardsa particularbirdthelatterres-
pondedeitherwitha similardisplayor withthe'appeasementcall'(TableI). Displaysusually
endedwithoutphysicalcontactbutbeaksnapping,briefwinggraspingand,rarely,seriousfighting
sometimesdevelopedparticularlytowardstheendof thebreedingseason.
The burrow
Centresof activitywithinthecolonyweresupercededbynewonesasthebreedingseason
progressed.Despiteahighrateofnestfailurethereappearedtobenocompetitionforsiteswhich
hadbeenusedsuccessfullyearlierin theseason.
Diggingwasintermittentatfirstandthepairoftenbrokeoffto joinagrounddisplaygroup
or to digelsewhere.Graduallytheefficiencyandintensityof diggingincreasedanda nesting
burrowwasdug.Soil, loosenedby stabbingwith openedmandibles,waskickedbackwards
downtheburrowtoformamound20-40emfromtheopening.
Table1.Calls of thePied Kingfisher.
Call Description Age Situation Function
scare
choop
cherrerh
Grating; repeated
High-pitched;
repeated
Loud, penetrating
andcontinuous.
First syllable
producedon exhala-
tion, secondon
inhalation
Chick 1-2 days Hunger
old
Somewhatolder Hunger
chicksthan
above
From a few Immediatelybefore
daysafter feeding
hatchingto a few
daysafterfledging
Begging
werk•••werk••werk.
werkwerkerkerk.erkor
sooip•••sooip••sooip
sooipsooipipipipip
kittleteker
Loud, rising to a
crescendo,then
subsiding
Repeatedevery1-2
seconds
From 33 days
old
From 17days
old
In responseto the Appeasement
threatcall. Also given
afterthedeparture
call by perchedbirds
Given in flight by Departure-
a departingbird; contact
alsoby perchedbirds
closelyapproachedby
others,and then
followedby the
appeasementcall
quickor
quickick
pip weepor
pitcheck
jerp
chickerkerker
shreeur
High-pitched, FromPotentialdangerWarning
repeatedirregularly
fledg
Repeatedat about
boutGiv by perchedContact
5 secondint rvals
10 aysaft rbirds asano h r
fledging
fl esp st
Low-pitched;
a twoOn se ing pr dator; Anxiety
repeated
w eks ftermad p.by pa entsof well-grownbrood
High; staccato;
On ssumingbirdsThr tadultpl a edef estsites
(i.e. 6 months
a rche o uring
old)
splay the g und
displaygroups(Fig. 3)
Shrill; repe ed.
-During copulation
Giv n by the male only
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Burrowlengthwasinverselyrelatedtothehardnessoftheground.Holeswerecomparatively
longin theuncementedsandsatKisi, intermediatein lengthatKazi andcomparativelyshort
in thehardredearthatMyanzi(Fig.4).
Therewerethreekindsofburrow.Mostwereshort,endingwithoutanestchamber.At Kazi
most'ShortBurrows'werelessthan50emlongandwereabandonedafteranaverageuseof four
days.TheywerequicklyerodedatKisi. Manyweredugbypoorlyco-ordinatedpairsin their
initialburrowingattempts,whileotherswere'cocknests'anddugbyunmatedmales.A fewwere
abandonedbecausethesitesprovedunsuitable.Onlyonein fiveburrowsdugatKaziwascom-
pleted.These'LongBurrows'endedin a nestchamber;atKazi andKisi theywereneverless
than120cmlongbutatMyanzisomemayhavemeasuredonly80em.Thelongestburrowfound
was250emlong.The nestchamberis unlined,butduringincubationandthenestlingperiod
itbecomeslitteredwithfishbones.Initiallythechambermeasuresabout45emlong,24cmwide
and15emhighbutitbecomeswiderandlowerasthenestlingdigsoilfromthewallsforsanitation.
At Kazi 'LongBurrows'wereoccupiedfor anaverageof 49days,andsomewerere-usedin
subsequentbreedingattempts.A fewburrowswereabandonedatthepointwhereexcavation
ofthenestchamberwouldnormallybeginandwerethereforeintermediatein length.Mostwere
probablydugbypairsimmediatelyafterbreedingfailure.
The initiationandcompletionof burrowsusuallyoccurredbetweenmy visitsto Kazi;
initiationwasthereforeassumedtohaveoccurredmid-waybetweenthedateonwhichtheburrow
wasfirstrecordedandthedateoftheprecedingvisit;asimilarassumptionwasmadeforthedate
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Fig. 4.
Burrowlengthsin hard red earth(Myanzi), sandyloam(Kazi) anduncementedsands(Kisi).
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of completion.The estimatedaveragetime takento complete66 'Long Burrows' at Kazi was
26 days,andvariedfrom II daysto II weeks.Constructiontime did not varyseasonallyexcept
in March and April when burrowswereoftentemporarilyabandoned-a tendencyalso noted
by Jackson(1938);nor wasconstructiontimerelatedto thehardnessof the groundor the final
lengthof theburrow.
Courtshipfeeding,layingandincubation
Courtship feedingbeganduring excavationof the burrow and endedduring incubation.
Immediatelybefore,andduringlayingfemalesbecameverypassive,seldomflyingexceptto take
foodfrom themale.Layingusuallyoccurredsoonaftertheburrowwascompleted,theestimated
averageintervalfor 20burrowsbeingthreedays.The eggs,whichwerelaid on consecutivedays,
wereporcelainwhiteatfirstbutsoonbecameearth-stained.Their minimum,meanandmaximum
dimensionswere: length(n=133)26.0-29.2-31.9mm; diameter(n=133) 21.5-23.5-25.2mm;
weight(n=34)6'7-8.2-10.4g. In lengthanddiametertheywerealmostidenticalto thosemeasured
in southernMrica (Roberts1961).The mostfrequentclutchsizewasfive (Table 2).
Incubationusuallybeganbeforetheclutchwascomplete.Both sexesincubated,but females
werenotedon 22 (70%) of the 31occasionsincubatingbirds wereidentified.Hatchingin eight
clutcheswascomplete,but in anothersevenone eggfailed to hatch.The first chick emerged
uptothreedaysbeforethelast,but 18dayselapsedbetweenthelayingof thelasteggandhatching
of the last chick.Empty eggshellswerecarriedoutsideand oftendroppedcloseto the burrow
entrance.
Table2. Cluchsizein Uganda.
Numberofeggs 1 2 3 4 5 6
Numberof clutches 1 1 4 7 22 10
7
1
Inter-malefeeding
During layingandincubationthe malespentmuchtime on the groundoutsidethe burrow
entrance.Newcomerswere usually threatenedand the intruder would givethe 'appeasement
call'andretreat.Sometimeshoweveranintrudermale,holdingafishhead-outermost,approached
thematedmale.The latterusuallyseizedthefishandastrugglebeganwhichendedwiththemated
maletakingthe fish and eatingit. The intruder then departed.Occasionallythe matedmale
refusedthe fish,but thenrespondedwith the 'appeasement',andnot 'thethreat,call'. Inter-male
feedingwasobservedthroughouttheyear,sometimeswell awayfrom anycolony,but it occurred
mostfrequentlyoutsideburrowscontainingincubatingfemales.Only oncewasan intrudermale
seento feeda matedfemale: it occurredimmediatelyaftera changeoverat the nestwhenthe
matedmalehaddisappearedinside.The fishwasexchangedwith theusualstruggle.
Co-operativefeedingoftheyoung
Both sexesfed the nestlingbut of 96feedingvisitsobservedat differentburrows69 (72%)
weremadebymales.Pairswereassistedbyhelpermaleswhichvariedin numberbetweenburrows.
At one, 14visits by maleswereobservedbut noneby females,andfour, possiblyfive different
maleswereinvolved.At another,theratioofmaIe to femalevisitswas4:5 andtherewasno sign
ofhelpers.Femalehelpersassistingthepairwerenot seen.
At leastonehelperwasseenfeedingagroupof recentfledglingsontheKafueriverin Zambia
(R. Black,pers.comm.).
Defenceofthecolony
Snakes,Striped Ground SquirrelsXerus erythropus,a Great Grey MongooseHerpestes
ichneumonandMonitor Lizard Varanusniloticusweremobbedby two or threebirds whenthey
enteredthe colony. Snakesand squirrelswere driven off but the Great Grey Mongooseand
Monitor Lizard paidlittleattentionto thedivingbirds.Dogsandmenenteringthecolonyelicited
a displayflight in which birds givingthe 'warningcall' circled slowly, alternatingthreeor four
rapidandexaggeratedwingbeatswith glides.
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Growth anddevelopmentof theyoungbird
Changesin digestionanddiet;foodconsumptionandweightinband-rearedbirds,withage,
havebeendescribedelsewhere(Douthwaite1976).The growthin weightof wild nestlingsis
illustratedin Figure5.Vocaldevelopmentisoutlinedin TableI.
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Fig. 5.
Weightsof wild nestlingsof knownages.
. At hatchingthechickis naked.Thefeathertractsof thescapulars,rectrices,remiges,nape
andcrowndarkenbythefourthdayandtheremainder,exceptonthebellyandaroundthecloaca,
bythesjxth;atsevendaysoldtheyarein pin.Thefeathersaroundthecloacandonthebelly
arein pinthreedaysbeforefledgingbuttheirgrowthis notcompleteduntilafterfledging.The
remigesandrectriceseruptatII-I3 daysold;theirratesofgrowthdeclineprogressivelyandthe
wingsandtail reachasymptoticlengthsof about138mmand78mmatsixweeks.Growthis
uninterruptedby fledging,which.occursat about124mmand69mmrespectively(Fig. 6).
The l?capularsandwingandtailcovertsarefullygrownatabout15days;
The~yesbegintoopenatfivedaysandthelidsarewellpartedatninedays.Thenictitating
~embranebeginstofunctionin ~henexttwodays.Themandiblescontinuetogrowforthreeor
fourmonths:~thatchingtheupperisshorterthanthelower,butatfledgingit isslightlylonger.
Bythetimegrowthiscompletedtheyareequalin length,straight,andsharplypointed.
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Fig. 6.Lengthsof bills, wingsand tails of wild nestlingsof knownages.
Most chicksfledged24or 25daysafterhatching.Two which fledgedat 27 and29 daysold
werefroma broodheavilyinfestedwith Tropical Fowl Mite Ornithorhyssusbursa(Table 3).
The fledglingis usuallyfed in the air, oftenaftera chase,but it returnsto a perchbefore
swallowingthefood. Within threedaysit is shakingand batteringthe fishandwithin twoweeks
it is diving into the waterprobablyin pusuit of food. Juvenilesarefed by adultsfor at leasta
month after fledging,but a colour-ringedjuvenilewasapparentlyindependentat two months.
YoUng EasternBeltedKingfishersMegacerylealcyanbecomeindependentmore quickly, diving
into the wateron thethird day,catchingfish on the seventhor eighth,becomingself-sufficient
within two weeksanddispersingwithin themonth(Salyer& Lagler 1946,White 1953).
Table3. Durationof thenestingperiod.
Duration in days
Number of chicks
23
1
24
7
25
5
26 27
1
28 29
1
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Breedingsuccess
At Kazi at least17±I pairsattemptedto breedin 1968and 19±I pairsin 1969.Success
in thetwoyearswassimilaranddatahavebeencombined(Table 4).
Table4.Breedingsuccessat Kazi in'1968and1969,withcausesoffailure.
Clutches
BroodsTotal
Number starting
...." 6630
Lossesdueto: Predationby snakes
"
01
Predationby ants
..
Uni entifiedpredators
358
Floodi g of burrows ..
"2
Excavationof sandby Man
2
T ampling burrowsby cattle
56
D ser i
.. ....0
Irr gular cu ti n
99
h s study
8I
Unknown auses
7
Numb r faili
3 (55%)17(57%)3(80 )
Number succeeding
A totalof 105'Long Burrows'weredugbut at least39(37%)wereabandonedbefore laying
began.For therest,failurecouldbedividedmoreor lessequallybetweensitefactors,predation,
parentalbehaviourand interferencefrom this study. Sand extraction,tramplingby cattleand
flooding(i.e.sitefactors)causedthelossof I I nests.At least10othersweredestroyedbypredators.
Onebroodwaseatenby SafariAnts Dorylusnigricans,and anotherby a 1.9m long Black-necked
CobraNaja melanoleuca,whichalsokilled both parents.Snakesprobablytookmostof the other
eightclutchesor broodswhich disappearedand wereprobablyalsoresponsiblefor someof the
failuresdue to unknowncauses.Elevenclutcheswere lost from parentalfactors-desertion for
no apparentreason,renewalof diggingactivityduring incubation,and infertility. Usually the
pairsinvolvedhadmadeunsuccessfulattemptsto breedearlier.Loss dueto this studyoccurred
mainlv in 1969when someoneopenedthe inspectionshaftsof eightburrowsand fed the nest
contentsto his dog.Only 13broods,containingabout58young,fledgedsuccessfully.
At Kisi nestsweredestroyedby sandextraction,tramplingby cattleand predation.Snakes
probably took somebroods but the most seriouspredatorwas the Marsh MongooseAtilax
paludinosuswhich dug open burrowsat night and atethe contents,which sometimesincluded
adult kingfishers.In Table 5 the numberopenedeachmonth is comparedwith the numberof
'Long Burrows' in usein the sandpits at the beginningof the month.The proportionof nests
predatedwould havebeenhigherthan indicatedsinceeggswerenever laid in someburrows,
but only thosewith eggsor youngwereopened.Additionally, some'Long Burrows'would have
beenrecordedmorethan once.Burrows scatteredin the grasslandnearthe sandpits suffered
lesspredationfrom Marsh Mongooses,only two (4%) of the 51'Long Burrows' found in 1968
andone(2%)of the47 'Long Burrows' found in 1969beingopened.
The juvenileplumagepersistsfor six monthsafter fledgingyet few juvenileswere seen
amongstthe populationon the Entebbepeninsula(Table 6). In October1968,115birds were
countedin a communalroostnearthecolonyat Kazi; abouthalfcamefromthecolony,theother
birdsbeingnon-breedersorfromothercolonies.At thetime21nestlingshadfledgedfromburrows
at Kazi. Assumingthe sampleagecountat the roost(Table 6) wasrepresentative,and that all
the juvenilespresenthad originatedfrom the colonyat Kazi, 15 (71%) of the original 21 had
disappeared.There wasno evidenceof birds roostingelsewherenor of age-specificmovements.
If juvenilesfrom other colonieswerealsousingtheroostthepost-fledgingmortalityhad been
evengreater.Many fledglingswereprobablytakenby Marsh Harriers Circusranivoruswhich
regularlypatrolledkingfishercoloniesduringthebreedingSe.allOn.
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Table5.Predationof nestingburrowsat Kisi byMarsh Mongooses.
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1968
Numberof Number
Long predatedin
burrows foHowing
month
1969
Numberof Number
Long predatedin
burrows foHowing
month
January ·.
.." 0 0
February
'0
o. 3
March
· 4 4
April 00
.• 8 17I
y ..
17 0273
June 0
32 921
ly
4 3 4
Aug st
2 6
S ptember
318
October
0 5
Nov mberD c
I----Total 154 20(13%)I851(4 )----
Table6. Theproportionofjuvenilesin samplecounts.
Locality Date
Total Numberof
count juveniles
(%)
Kazi roost
Kaziroost
Entebbe
KazingaChannel
October1968 62
November1968-February1969 316
November1969 50
November1967 33
DISCUSSION
4.8
3.2
2.0
18.2
Co-operativebreedingiswidespreadamongstbirdsin AfricaandGrimes(1976)summarised
knowledgeof itsoccurrencein 52speciesof30families.WithintheAlcedinidaethebehaviouris
knownonlyin thePiedKingfisher,thesolecolonialspecies,butin anothercoraciiformfamily,
theMeropidae,it occursin threecolonialspecies,theCarmineBee-eaterMeropsnubicus.White-
nubicus.White-throatedBee-eaterM. albicollisandRed-throatedBee-eaterM. bulocki(Fry1972).
As in thePiedKingfisher,Fry (1972)foundthatmalespredominatein thepopulationsof all
threespecies,andasthehelpersex.In theRed-throatedBee-eatermalehelpersfeedthenestlings
andfledglings,butunlikePiedKingfisherhelperstheyalsoassistwithburrowexcavationand
incubation;in additiontheysometimesfeedandcopulatewiththe femalebutdonot feedthe
matedmale.Fry (1972)foundthatmultiplebreedingunitsofRed-throatedBee-eatersproduced
moreprogenypernestthandidpairsalone,suggestinghelpersareof valueto breedingpairs.
Howeverthebenefitsof co-operativebreedingto helpersarelessobviousunless,by sodoing,
theirchancesof matingsuccessfullyareincreased.Copulationbetweenhelpermalesandpaired
femaleswasobservedin Red-throatedBee-eatersbutnotin PiedKingfishers;theadvantagesof
co-operativebreedingin the latterspeciesareobscureandwill onlybe understoodthrough
observationof individuallymarkedbirds.
The functionalsignificanceof otheraspectsof thePiedKingfisher'sbehaviouralsoneeds
clarification.Pairingprobablytakesplacein theairbornechasingpartiesasa similardisplay,
whichWhite(1953)suggestedservedas courtship,occursin theEasternBeltedKingfisher.
Relationshipsbetweenthepairandhelpermalesmaybeestablishedinthegrounddisplaygroups
forneitherthisdisplaynorhelpermalesarereportedfortheEasternBeltedKingfisher.Inter-male
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feedingduringincubation,by reinforcingthedominanceof thematedmaleoverpotentialhelpers,
mayreducethe aggressionof thematedmalesothatthehelpersareallowedto enterthe burrow
to feedthe chicks.
Despitetheir lackof successthe colonieson the Entebbepeninsulaareamongstthe largest
recorded.Indeed, there is evidencethat the populationhas increasedin the last 60 years(see
Jackson1938).Oneexplanationfor theparadox,whichwouldexplainwhycolonialnestingpersists
in thefaceof repeatedfailure,is thatmostof thepopulationareimmigrantsfrommoresuccessful
colonies.The recoveryof aPied KingfisheronLakeKyogaringed760kmtothenorthatGambela
in Ethiopia(Backhurst1974)showsthatbirdsarecapableof extensivemovementandaretherefore
likelyto befound attemptingto breedin areaswherethefoodsupplyis abundantbutsafenesting
sitesarescarce.
ACKNOWLEDGEMENTS
I am gratefulto Dr W. L. N. Tickell for help during the latter stagesof this work, and to the Inter-
UniversityCouncil (StudyandServeScheme)andMakerereCollegeResearchGrantsCommitteefor financial
support.
REFERENCES
BACKHURST,G. C. 1974.EastAfrican Ringing Report 1972-3,1973-4.Jl E. Africa nat. Hist. Soc. natMus.
146:1-9.
BANNERMANN,D. A. 1951.The birds of tropicalWestAfrica. Vol. VIII. London, Crown Agents.
DOUTHWAITE,R. J. 1973.Pied KingfisherCerylerudispopulations.Ostrich 44: 89-94.
DOUTHWAITE,R. J. 1976.The food andfeedinghabitsof thePied Kingfisher on Lake Victoria in Uganda.
Ostrich 47: 153-160.
FRY, C. H. 1972.The socialorganisationof bee-eaters(Meropidae)andco-operativebreedingin hot-climate
birds. Ibis 114:1-14.
GRIMES,L. G. 1976.The occurrenceof cooperativebreedingbehaviourin Mrican birds. Ostrich 47: I-IS.
JACKSON,F. J. 1938.The birds of Kenya Colony and UgandaProtectorate.Vol. II. London, Gurney &
Jackson.
ROBERTS,A. 1961.The birds of SouthMrica. London, H. F. & G. Witherby.
SALYER,J. C.& LAGLER,K. F. 1946.The EasternBelted Kingfisher Megacerylealcyon in relationto fish
management.Trans. Amer.Fish. Soc.76: 97-117.
SUGG,M. St-J. 1974.Mensural and moult datafrom a breedingcolonyof Pied Kingfishers. Ostrich 45:
227-234.
WHITE,H. C. 1953.The EasternBeltedKingfisherin theMaritime Provinces.Bull. Fish. Res.Bd. Canada,97.
(Received8December1976.
Revisionreceived16March) 1978
EDITORIALSUB-COMMITTEE:Jean Hayes (Hon. Editor). Denise Angwin, Victoria Balcomb, M.P. Clifton,
A. Hill, D. J. Pearson,J. F. Reynolds.
Publishedby TheEastAfrica NaturalHistorySociety,Box 44486,Nairobi,Kenya
andPrintedby KenyaLitho Ltd., Box 40775,ChangamweRoad,Nairobi.
